The calcitonin exon and its flanking intronic sequences are sufficient for the regulation of human calcitonin/calcitonin gene-related peptide alternative RNA splicing.
The primary transcript of the calcitonin (CT)/calcitonin gene-related peptide (CGRP) is alternatively spliced in a cell-specific fashion to produce CT in thyroid C cells and CGRP in neuronal cells. The key step in this regulatory process is the recognition and inclusion of exon 4 to produce CT mRNA or nonrecognition and exclusion of exon 4 to produce CGRP mRNA. To determine whether inclusion/exclusion of CT exon is regulated independently of its position, we created a series of minigene constructs containing decreasing amounts of CT gene sequence. A human glioblastoma cell line, T98G, was tested and used as a CT exon exclusion cell line, while HeLa cells were used as a CT exon inclusion cell line. CT exon inclusion/exclusion was regulated when either the relative position of exon 4 within the CT gene was changed or when the exon with flanking sequence was inserted into a completely heterologous gene. Our results demonstrate that CT exon functions as a unit in a position-independent fashion in regulating its own inclusion/exclusion. We believe that the heterologous fusion gene containing only exon 4 and part of its flanking intron sequences will be useful for further defining the sequence elements involved in the regulation of CT/CGRP splicing.